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(54) INFORMATION DISPLAY DEVICE 

(57)Abstract 

PROBLEM TO BE SOLVED: To obtain an information display device 
capable of displaying of various information by combining a 
memorizable reflective liquid crystal display element having various 
advantages with another display means capable of covering its 
demerit 

SOLUTION: This information display device 1A is composed of, for 
example, a memorizable reflective liquid crystal display element 2 
constituting a comparatively large area display screen and a thin 
film transistoKTFT) driven liquid crystal display element 3 in a state 
of overlapping it and constituting a small display screen. A still 
picture with little movement is displayed on the display element 2 
and a dynamic picture is displayed on the display element 3 capable 
of being driven at high speed. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3.ln the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The information display with which it has a display means to display 
information by the method by which plurality differs, and at least one display 
means is characterized by being the reflective mold liquid crystal display 
component which has memory nature. 

[Claim 2] The information display according to claim 1 which has the panel 
equipped with the reflective mold liquid crystal display component which has 
memory nature, and the panel equipped with the other display means, and is 
characterized by the screen product of the former display device being larger 
than the screen product of the latter display means. 
[Claim 3] The information display which the laminating of a display means to 
display information is carried out by the method by which plurality differs, and is 
characterized by the display means formed in the maximum upper layer at least 
being the reflective mold liquid crystal display component which has memory 
nature. 

[Claim 4] The information display according to claim 1 or 3 characterized by the 
total screen product of a reflective mold liquid crystal display component which 
has memory nature being larger than the total screen product of the other display 
means. 

[Claim 5] The information display according to claim 1 or 3 with which display 



means other than the reflective mold liquid crystal display component which has 
memory nature are characterized by the removable thing from the body of 
equipment. 

[Claim 6] The information display according to claim 1 or 3 characterized by 
displaying an animation on display means other than the reflective mold liquid 
crystal display component which has memory nature. 
[Claim 7] Display means other than the reflective mold liquid crystal display 
component which has memory nature are information displays according to claim 
1 or 3 characterized by being the display device of a luminescence mold. 
[Claim 8] The information display according to claim 3 characterized by the liquid 
crystal ingredient of said display device not existing at least on the viewing area 
of display means other than the reflective mold liquid crystal display component 
which has memory nature. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an information display and the 



information display especially equipped with various display means, such as LC, 

EL, and PDP. 

[0002] 

[Background of the Invention] It is apprehensive about the point that current is 
discarded as dust although information offer is performed in the wide area by 
printed matter, and the exhaustion of the forest resources for paper pulp. If the 
gestalt in which the information currently printed by the conventional paper is 
distributed in the condition of having recorded on the digital information record 
medium, and a user reads it with displays, such as LC, EL, and PDP, is 
established, this invention persons can hold down consumption of the paper itself, 
will be the designs referred to as that said resource problem may be eased, and 
will develop the Electronic Book system. As information, I think that all printed 
matter, such as books (a paperback, a weekly magazine, a monthly, technical 
magazine, etc.), newspapers, and an advertising magazine, can be replaced by 
such system. 

[0003] The digital information of books is a system which a publishing agency 
(manufacturer) distributes as a record medium, and the general user who holds 
the playback indicating equipment (or a rental possession) inserts said record 
medium in the body of Electronic Book equipment, and looks at information (it 
reproduces). 

[0004] In order to attain the above systematization, it is small like a book, and 
thin, and it necessary to make the equipment which opens anywhere freely and 
can be seen. It is necessary using a display device with little [ for that purpose ] 
power consumption to use a power source as a compact. Moreover, in order [ of 
equipment ] to aim at lightweight-izing and thin shape-ization more, it is desirable 
that the light source adopts an unnecessary reflective mold type. It is most 
desirable to carry the reflective mold liquid crystal display component which has 
memory nature. 

[0005] However, it turns out that it has the characteristic fault said that a drive 
speed of response is [ the reflective mold liquid crystal display component which 



has said memory nature ] slow, and has started how said system conquers this 

fault. 

[0006] 

[Problem(s) to be Solved by the Invention] When reference was conventionally 
made about the display using a liquid crystal display component, they used low- 
molecular liquid crystal. Therefore, the type using a glass substrate had the 
trouble that it was difficult to perform rubbing orientation processing to 
homogeneity, and it tends to break, when the substrate became large. Moreover, 
the angle of visibility of a display is narrow and it was hard to read the displayed 
information. Furthermore, when the impact and the pressure were applied to the 
plotting board itself, there was no memory nature in the trouble of it becoming 
impossible for orientation to read turbulence and image information etc., and the 
liquid crystal itself, and at the time of a display, fixed power always needed to be 
supplied, and it also had the trouble that power consumption was large. 
[0007] In view of the above trouble, the purpose of this invention is combining the 
reflective mold liquid crystal display component which has the memory nature 
which has various advantages, and other display means which can cover the 
fault, and is to offer the information display which can realize presenting of 
various information. This invention is put in practical use as a portable Electronic 
Book, and the information display which also put the supply gestalt (bending 
system) of electronic intelligence into the visual field is proposed. 
[0008] 

[The configuration, an operation, and effectiveness] of invention In order to attain 
the above purpose, the information display concerning this invention was 
equipped with a display means to display information by the method by which 
plurality differs, and constituted at least one display means from a reflective mold 
liquid crystal display component which has memory nature. Furthermore, now 
concerning this invention, the laminating of a display means to display 
information is carried out by the method by which plurality differs, and one 
information display consisted of reflective mold liquid crystal display components 



which have memory nature for a display means by which it is located in the 
maximum upper layer at least. 

[0009] Thus, the information display concerning this invention is having two or 
more display means displaying information by different method, and the display 
which carried out the advantage of an all directions type in raw and which are 
various information variously can be realized. With constituting at least one 
display means from a reflective mold liquid crystal display component which has 
memory nature especially, the advantage of this display device, i.e., the 
formation of extensive area of the display screen, thin-shape-izing, and 
lightweight-ization can be attained, and power-saving also becomes possible. 
[0010] Especially the reflective mold liquid crystal display component that has 
memory nature can be made to be able to take charge of the display like a still 
picture from not needing power for maintenance of a display, and an animation 
part can obtain for it the desirable information display which employed the 
description of each display means efficiently by making other good display 
means of responsibility take charge. 
[0011] 

[Embodiment of the Invention] Hereafter, the operation gestalt of the information 
display concerning this invention is explained with reference to an accompanying 
drawing. 

[0012] (Refer to the 1st operation gestalt, drawing 1 , and drawing 2 ) 
Information-display 1 A which is the 1st operation gestalt consists of the 1st 
display device 2 of the reflective mold which has the memory nature which uses 
as a display medium the cholesteric liquid crystal or the chiral pneumatic liquid 
crystal constituted as a comparatively big screen, and the 2nd display device 3 
which is a liquid crystal display component using TFT (Thin Film Transistor) 
which has a viewing area on some screens of this 1st display device 2, as shown 
in drawing 1 . The body substrate 5 contains a power source and a control 
section, and the screen selecting switch 12 of 11 or 5 electric power switches is 
installed in the lower part. 



[0013] As the cross-section structure is shown in drawing 2 , the 2nd display 
device 3 and a spacer 6 are arranged on the body substrate 5, and the 
laminating of the 1st display device 2 is carried out on it. The structure and its 
drive approach of the 1st display device 2 are explained below. As for the 2nd 
display device 3, the same well-known structure as a TFT-liquid-crystal display 
device and the well-known drive approach are adopted conventionally. 
[0014] As shown in drawing 1 , a display mode displays the still picture with 
which there are few motions and they end and which was fixed comparatively on 
the 1st display device 2, and displays the animation which rewrites a screen at 
high speed on the 2nd display device 3. When making the 2nd display device 3 
into a display condition, the lap part of the 1st display device 2 will be set to a 
transparence condition, and the image of the 2nd display device 3 will be 
displayed through this transparence part. If the 2nd display device 3 is turned off, 
it is also possible to display a full screen only by the 1st display device 2. 
[0015] Although responsibility is quick and the liquid crystal display component of 
a TFT drive is suitable for a movie display, manufacture of a large size screen is 
difficult and leads also to a cost rise. Therefore, with the **** 1 operation gestalt, 
it constituted from the easy cholesteric liquid crystal or the easy chiral pneumatic 
liquid crystal of manufacture of a big screen, and a high-speed display, 
enlargement of a screen, reduction of cost, and power-saving are attained by 
complementing demerit mutually taking advantage of the advantage of the 
mutual components 2 and 3. 

[0016] (Refer to the 2nd operation gestalt, drawing 3 , and drawing 4 ) 
Information-display 1B which is the 2nd operation gestalt consists of the 1st 
same display device 2 as said 1st operation gestalt, the 2nd display device 3, 
and a body substrate 5, and the screen configuration is as being shown in 
drawing 3 . 

[0017] However, with the **** 2 operation gestalt, the 2nd display device 3 is 
inserted in some screens of the 1st display device 2 so that clearly from drawing 
4 which shows cross-section structure. Therefore, if the 2nd display device 3 is 



turned off like said 1st operation gestalt, a full screen cannot be displayed as a 
screen of the 1st display device 2, but without carrying out the laminating of the 
components 2 and 3, since it is made to dissociate completely, it can 
manufacture more cheaply than the 1st operation gestalt. Moreover, although it is 
necessary with the 1st operation gestalt to set the lap part of the 1st display 
device 2 to a transparence condition when displaying an image on the 2nd 
display device 3, the need does not exist with a **** 2 operation gestalt. 
Moreover, the mode and the operation effectiveness of a display in the 2nd 
operation gestalt are the same as the 1st operation gestalt. 
[0018] (Refer to the 3rd operation gestalt and drawing 5 ) Information-display 1C 
which is the 3rd operation gestalt consists of the 1st same display device 2 as 
said 1st operation gestalt, the 2nd display device 3, and a body substrate 5, and 
the screen configuration is the same as drawing 1 . 

[0019] However, as for partial 2a to which the 1st display device 2 laps with the 
2nd display device 3, transparent resin etc. is filled up with the **** 3 operation 
gestalt so that clearly from drawing 5 which shows cross-section structure. The 
operation of this 3rd operation gestalt and the operation effectiveness are the 
same as said 2nd operation gestalt. 

[0020] (Refer to the 4th operation gestalt and drawing 6 ) Information-display 1D 
which is the 4th operation gestalt consists of the 1st same display device 2 as 
said 1st operation gestalt, the 2nd display device 3, and a body substrate 5, and 
the screen configuration is the same as drawing 1 . 

[0021] However, with the **** 4 operation gestalt, the 2nd display device 3 is 
made removable from the rear-face side of the body substrate 5 with the 
substrate section 7 which built in the control section so that clearly from drawing 
6 which shows the cross-section structure. Therefore, with a **** 4 operation 
gestalt, the 2nd display device 3 can be removed from the body substrate 5, and 
an image can be displayed independently only on the 2nd display device 3 in the 
1st display device 2. The operation of this 4th operation gestalt and the operation 
effectiveness are the same as said 1st operation gestalt. 



[0022] The attachment-and-detachment device of said 2nd display device 3 can 
adopt various configurations. For example, what is necessary is to form the 
projection 8 for maintenance, and a slider 9 in the rear face of the body substrate 
5, and just to make the 2nd display device 3 detach and attach according to the 
slide of right and left of a slider 9 as shown in drawing 6 . 
[0023] (Refer to the 5th operation gestalt and drawing 7 ) A **** 5 operation 
gestalt is constituted as Electronic Book 20A, forms the 1st display device 21 and 
the 2nd display device 22 in the body substrate 25, and forms an electric power 
switch 26 and two or more manual operation buttons 27 further. The 1st display 
device 21 is a liquid crystal display component of the reflective mold which has 
the memory nature which uses cholesteric liquid crystal or a chiral pneumatic 
liquid crystal as a display medium like the 1st display device 2 of said the 1st - 
4th operation gestalt. As for the 2nd display device 22, the organic 
electroluminescence (electro-luminescence) display device is used. An organic 
electroluminescence display device is a luminescence mold as known well, and a 
drive speed of response is very quick. 

[0024] As the laminated structure of the 1st and 2nd display devices 21 and 22 
was shown in drawing 2 , the 2nd display device 22 is arranged at the lower layer 
of the 1st display device 21 , and the display mode is the same as that of said 1st 
operation gestalt. 

[0025] In a **** 5 operation gestalt, the 1st display device 21 mainly displays the 
text of books taking advantage of the memory nature. The 2nd display device 22 
is used taking advantage of the high-speed responsibility as a rapid-traverse 
display which was similar with the Para Para **** actuation in the page of books. 
Of course, an animation may be displayed. 

[0026] In addition, in a **** 5 operation gestalt, the display device which has 
various high-speed responsibility in addition to an organic electroluminescence 
display device can be used as the 2nd display device 22. For example, they are 
PDP (plasma display panel), FED (field emission display), LED (light emitting 
diode), and FIL (firefly luminescence display device). Of course, the liquid crystal 



display component of a TFT drive may be used. 

[0027] (Refer to the 6th operation gestalt and drawing 8 ) what was constituted 
as Electronic Book 20B which consists of the configuration as said 5th operation 
gestalt with the same **** 6 operation gestalt - it is - the facet of the 1st 21 
receive 2 display device of a comparatively big area - the 2nd display device 22a 
and 22b of a product is formed. The liquid crystal display component of the TFT 
drive in which the 2nd display device 22a and 22b has high-speed responsibility 
as well as said 2nd display device 22, organic electroluminescence, PDP, FED, 
LED, FIL, etc. are used. 

[0028] (Refer to the 7th operation gestalt and drawing 9 ) A **** 7 operation 
gestalt is constituted as Electronic Book 30 in which a 2-page spread is possible. 
That is, it has two foldable panels [ in a center section 36 ] 35a and 35b. The 
liquid crystal display component 31 of the reflective mold which has the memory 
nature which uses cholesteric liquid crystal or a chiral pneumatic liquid crystal as 
a display medium like said 1st display device 2 and 21, an electric power switch 
33, two or more manual operation buttons 34, and its control section are 
prepared in left panel 35a. Said 2nd display device 22, the 2nd display device 32 
which uses TFT liquid crystal as a display medium similarly, and its control 
section are prepared in right panel 35b. 

[0029] In a **** 7 operation gestalt, the viewing area of the 1st display device 31 
consists of viewing areas of the 2nd display device 32 greatly, and the operation 
is the same as that of said 5th operation gestalt. Therefore, informational 
presenting in which the features of the 1st and 2nd display devices 31 and 32 
were employed efficiently is possible. In addition, as the 2nd display device 32, 
the display device of the luminescence mold which has high-speed responsibility, 
such as EL, PDP, FED, LED, and FIL, as well as said 2nd display device 22 can 
also be used. 

[0030] (Refer to the 8th operation gestalt and drawing 10 ) A **** 8 operation 
gestalt is constituted as a notice plate 40. Here, while forming the 1st display 
device 41 on the body substrate 45 and considering as the alphabetic character 



information-display field of a large area, the 2nd display device 42 was formed 
and it considered as the image information viewing area of small area. The 1st 
display device 41 is a liquid crystal display component of the reflective mold 
which has the memory nature which uses cholesteric liquid crystal or a chiral 
pneumatic liquid crystal as a display medium like the 1st display device 21 of 
said 5th operation gestalt. The organic electroluminescence display device as 
well as said 2nd display device 22 is used by the 2nd display device 42. As 
shown in drawing 4 and drawing 5 , the laminated structure of the 1st and 2nd 
display devices 41 and 42 is arranged so that the display of a component 42 may 
not lap with the display of a component 41 . 

[0031] Usually, it is thought that amount of information is large, glances and 
image information tends to specify information rather than text for a view person. 
Therefore, when text and image information are intermingled on one screen, after 
determining the image which should indicate the image information by rapid 
traverse and should be displayed by the 2nd display device 42 in which a high- 
speed drive is possible, it is desirable to display the text corresponding to it on 
the 1st display device 41. 

[0032] In addition, the 2nd display device 42 can also use the various display 
devices of the luminescence mold explained with said 5th and 6th operation 
gestalt in addition to TFT liquid crystal. 

[0033] (Configuration of a liquid crystal display component) Here, an example of 
the liquid crystal display component which can be used as said 1st display device 
2, 21, 31, and 41 is shown in drawing 11 . This liquid crystal display component 
allots red display layer 1 1 1R which displays by switch of red selective reflection 
and a transparence condition through the light absorption object 119 on a base 
film 118, carries out the laminating of the green display layer 1 1 1G which display 
by switch of green selective reflection and a transparence condition on it, and 
carries out the laminating of the blue display layer 1 1 1 B which displays by switch 
of blue selective reflection and a transparence condition on it further. 
[0034] G and 1 1 1 B pinch the columnar structure object 115 made of resin, and 



V 



liquid crystal 116 between the each display layer 111R and 111 transparence 
substrates 112 which formed the transparent electrode 113,114, respectively. 
Moreover, on a transparent electrode 1 13,1 14, the orientation control film or 
insulator layer which is not illustrated may be prepared. 
[0035] The transparent electrode 1 13,1 14 is connected to the drive circuit 120, 
respectively, and a predetermined pulse voltage is impressed by the drive circuit 
120 between transparent electrodes 113,114, respectively. This applied voltage 
is answered and a display is switched between the transparence condition that 
liquid crystal 116 penetrates the light, and the selective reflection condition of 
reflecting the light alternatively. 

[0036] The transparent electrode 1 13,1 14 prepared in each display layers 1 1 1 R, 
1 1 1 G, and 1 1 1 B is made to have countered so that it may consist of two or more 
band electrodes which maintained respectively detailed spacing and were put in 
order in parallel and the sense with which the band electrode is located in a line 
may serve as the direction of a right angle mutually. Sequential energization is 
performed to the band electrode of these upper and lower sides. That is, an 
electrical potential difference is impressed one by one in the shape of a matrix to 
each liquid crystal 116, and a display is performed. A full color image is displayed 
on a liquid crystal display component by performing such a matrix drive to 
sequential or coincidence for every display layer. 
[0037] In detail, it expresses as the liquid crystal display component which 
pinched cholesteric liquid crystal or a chiral pneumatic liquid crystal between two 
substrates by switching the condition of liquid crystal to a planar condition and a 
focal conic condition. If P and the average refractive index of liquid crystal are set 
to n for the spiral pitch of cholesteric liquid crystal when liquid crystal is in a 
planar condition, the light of wavelength lambda=P-n will be reflected 
alternatively. Moreover, in the state of focal conic, when the selective reflection 
wavelength of cholesteric liquid crystal is in an infrared light region, it is scattered 
about, and in being shorter than it, it penetrates the light. Therefore, a black 
display is attained in the state of selective reflection color specification and focal 



conic in the state of a planar by setting selective reflection wavelength as a light 
region, and preparing a light absorption layer in the opposite side the observation 
side of the component shown by the arrow head A. Moreover, by setting 
selective reflection wavelength as an infrared light region, and preparing a light 
absorption layer in the opposite side the observation side of a component, 
although the light of the wavelength of an infrared light region is reflected in the 
state of a planar, since the light of the wavelength of a light region penetrates, 
the display of the white by dispersion is attained in a black display and the focal 
conic condition. 

[0038] By the way, if the 1st threshold voltage for solving a twist of the liquid 
crystal in which a cholesteric phase is shown is set to Vth1 , and an electrical 
potential difference is lowered for an electrical potential difference Vth1 to the 
2nd two or less threshold voltage Vth smaller than the 1st threshold voltage Vth1 
after [ sufficient ] carrying out time amount impression, it will be in a planar 
condition, moreover, two or more Vth(s) are enough in an one or less-Vth 
electrical potential difference - if time amount impression is carried out, it will be 
in a focal conic condition. Also after these two conditions stop electrical-potential- 
difference impression, they are stable. Moreover, it turns out that the condition 
that these two conditions were intermingled also exists, and the display of 
halftone, i.e., the display of gradation, is possible. 

[0039] Thus, since the liquid crystal in which a cholesteric phase is shown has 
the memory property that a display condition is maintainable also in the time of 
no electrical-potential-difference impressing, the display device divided by many 
pixels by passive-matrix drive is driven, and it can display a desired image and a 
desired alphabetic character. However, since this kind of liquid crystal has a 
hysteresis characteristic, it will originate in the condition in front of liquid crystal, 
and, also in the same driver voltage, display conditions will differ. 
[0040] In view of such a point, it usually decided to choose the display condition 
of the liquid crystal which resets at coincidence the liquid crystal which 
constitutes all pixels in the focal conic condition which needs long time amount 



for selection first, carries out sequential impression of the selection signal after 
that at the liquid crystal which constitutes each pixel, and constitutes all pixels 
with the display mode. According to this drive approach, since all pixels are reset 
by the focal conic condition at coincidence, long selection time amount required 
to choose a focal conic condition requires only 1 time on one screen. 
Consequently, when a passive-matrix drive is carried out, it rewrites and a rate 
improves. 

[0041] (Full color display) the liquid crystal display component which carried out 
the laminating of each display layers 1 1 1 R, 1 1 1 G, and 1 1 1 B - blue display layer 
1 1 1 B - and green - a red display can be performed by making display layer 
1 1 1G into the transparence condition from which liquid crystal became a focal 
conic array, and making red display layer 1 1 1R into the selective reflection 
condition from which liquid crystal became a planar array. Moreover, yellow can 
be displayed by making blue display layer 1 1 1 B into the transparence condition 
from which liquid crystal became a focal conic array, and making green display 
layer 1 1 1G and red display layer 1 1 1 R into the selective reflection condition from 
which liquid crystal became a planar array. Similarly, red, green, blue, white, 
cyanogen, a Magenta, yellow, and a black display are possible by choosing a 
transparence condition and a selective reflection condition for the condition of 
each display layer suitably. Furthermore, by choosing a middle selective 
reflection condition as a condition of each display layer, the display of neutral 
colors is attained and it can use as a full color display device. 
[0042] (The drive circuit and the drive approach of a liquid crystal display 
component) Since the pixel configuration in each display layer of said liquid 
crystal display component is a passive matrix, as shown in drawing 12 , it can be 
expressed with the matrix of mxn of the scan electrodes R1 , R2-Rm and signal 
electrodes C1 , C2-Cn. The pixel for an intersection of the scan electrode Ra and 
a signal electrode Cb (natural number with which a and b fill a<=m and b<=n) is 
made into LCa-b. Moreover, it connects with the output terminal of the scan drive 
IC 121 and the signal drive IC 122, and these electrode groups impress a scan 



electrical potential difference and a selection electrical potential difference to 
each electrode from these drives IC 121,122, respectively. 
[0043] In addition, the drive circuit of a liquid crystal display component is not 
limited to the driver of said matrix configuration, and may carry out serial 
transmission of the image data through the Rhine latch memory from the signal 
drive IC 122 for every line of the scan drive IC 121. In this case, the scan drive IC 
121 can be managed with the object for serial instead of the Rhine 
correspondence, and the cost of a driver becomes cheap. 
[0044] In said liquid crystal display component, the display condition of liquid 
crystal is the function of applied voltage and pulse width. Since it resets in the 
focal conic condition which shows lowest Y value (luminous reflectance) first to 
each liquid crystal, if a pulse voltage with fixed width of face is impressed to liquid 
crystal, as shown in drawing 13 , a display condition will change. In drawing 13 , 
an axis of ordinate shows Y value and an axis of abscissa shows applied voltage. 
If the pulse of an electrical potential difference **** is impressed, the planar 
condition which shows highest Y value will be chosen, and if the pulse of an 
electrical potential difference Vf is impressed, the focal conic condition which 
shows lowest Y value will be chosen. Moreover, if the middle electrical potential 
difference is impressed, the condition that the planar condition and focal conic 
condition which show middle Y value were intermingled will be chosen, and a 
halftone display will be attained. 

[0045] Drawing 14 shows wave (a) of the pulse voltage impressed to the liquid 
crystal of the test cell which this invention persons made as an experiment, and 
(b). Here, at the time of a scan, only the selection signal was impressed from the 
signal electrode only for 1 pixel. The electrical potential difference of a reset 
signal was set to 50V, and the pulse width (reset time) was set to 200msec(s) on 
wavelength (a), and it was set as 50msec(s) on wavelength (b). And 5msec 
impression of the selection signal which sets liquid crystal to a planar condition 
was carried out by electrical-potential-difference 110V. In addition, although 
referred to as 1 10V here, it is not limited to this value and other values can be 



taken with the pulse width of the ingredient of liquid crystal, thickness, and an 
electrical potential difference. 

[0046] The gradation expression at the time of a good planar condition being 
shown when a selection signal is impressed irrespective of whether the condition 
of the liquid crystal before reset is in a planar condition when 200msec 
impression of the reset signal is carried out, or it is in a focal conic condition, as 
shown in wave (a), and changing the electrical-potential-difference value of a 
selection signal was also possible. On the other hand, as shown in wave (b), 
when 50msec impression of the reset signal was carried out, liquid crystal was 
not necessarily reset fully but dispersion was produced in Y value when setting to 
a planar condition after that. 

[0047] Having become clear from the above experiment is it rewriting as 
impression time amount of a reset signal is lengthened, rewriting, if it is hard 
coming to win popularity the effect of a front condition and it is lengthened 
enough, and being able to rewrite in the desired display condition irrespective of 
a front condition. It stops that is, influencing of a front condition by impressing a 
reset signal sufficiently long. Although it became clear in said wave (a) for the 
display of 4 gradation extent to be possible by setting impression time amount of 
a reset signal to 200msec(s), if the reset signal of 200 or more msecs is 
impressed, the difference in the display condition by the difference in an initial 
state chosen will be lost, and the display of 4 or more gradation will be attained. 
[0048] Drawing 15 shows the drive and picture signal processing circuit which 
rewrote image data. Said scan drive IC 121 and the signal drive IC 122 are 
connected to a liquid crystal display component, and these ICs121,122 are 
driven with the control signal from the scan controller 123 and the signal 
controller 124, respectively. Although the newly displayed image data is inputted 
into the signal controller 124 from memory 126, it is changed into a selection 
signal by the image data-conversion means 125 before that. 
[0049] Drawing 16 shows the circuitry which enabled partially rewriting only of the 
part which changed when rewriting information. Since the 1st liquid crystal 



display component has a memory property, partial rewriting is possible for it. 
[0050] First, an image memory 1 is made to memorize current image data. 
Moreover, an image memory 2 is made to memorize the image data displayed 
newly. The Rhine memory 1 is made to read and memorize the data per 1 scan 
electrode from an image memory 1 . Moreover, data are made to read and 
memorize from the image memory 2 as well as the Rhine memory 2. A 
comparator 141 compares the data of this Rhine memory 1 and 2 a comparison 
means and here, and the address storage means 142 is made to memorize a 
conflicting line number. Thus, only the part which changes from a current image 
is extracted per scan electrode, and it considers as the object of rewriting. 
[0051] the time check built in the controller 124 - if predetermined time amount is 
beforehand set to the counter and this time amount passes, the scan controller 
123 and the signal controller 124 will output a control signal to the scan drive IC 
121 and the signal drive IC 122 so that only the liquid crystal on the 
corresponding scan electrode may be rewritten with reference to the address 
memorized by the address storage means 142. Thereby, the scan drive IC 121 
and the signal drive IC 122 drive only to the liquid crystal for rewriting. According 
to such a drive approach, only a part to rewrite can be rewritten, and it can 
display quickly rather than it rewrites a full screen. 

[0052] (Refer to distribution control to an informational screen, and drawing 17 ) 
Next, the control approach of displaying on the 2nd display device (the 2nd 
screen) a part of information currently displayed on the 1st display device (the 1st 
screen) as an example of the control approach of the information display 
concerning this invention is explained with reference to drawing 17 . In addition, 
the device of the common knowledge in which location distinction is possible is 
prepared in the 1st display device used here by the optical exposure of a light 
pen. Location distinction can also use a touch sensor. 
[0053] First, if the 1st and 2nd screens are reset at step S1 and a display 
demand on the 1st screen is checked at step S2, information will be written in the 
1st screen by step S4 (refer to display condition (b)). Next, if a display demand 



on the 2nd screen is checked at step S5, next it will specify the informational field 
where a user is set as the object of migration at step S6 with a light pen (refer to 
display condition (c)), the information on the appointed field is transmitted to the 
2nd screen at step S7, and this information is written in the 2nd screen at step S8. 
If a complete reset demand is checked by step S9, in order to display degree 
screen, it will return to step S1 and reset processing of a full screen will be 
performed. In addition, steps S3 and S10 are periods when information is 
displayed on the screen. 

[0054] (Other operation gestalten) in addition, the information display concerning 
this invention is not limited to said each operation gestalt, within the limits of the 
summary, can be boiled variously and can be changed. 

[0055] Especially the screen configuration of an information display, its operation, 
and a display mode are various, and those control approaches should just also 
adopt the optimal thing. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The front view showing the 1st operation gestalt of the information 



display concerning this invention. 

[Drawing 2] The outline sectional view of said 1st operation gestalt. 

[Drawing 3] The front view showing the 2nd operation gestalt of the information 

display concerning this invention. 

[Drawing 4] The outline sectional view of said 2nd operation gestalt. 
[Drawing 5] The outline sectional view of the 3rd operation gestalt of the 
information display concerning this invention. 

[Drawing 6] The outline sectional view of the 4th operation gestalt of the 
information display concerning this invention. 

[Drawing 7] The front view showing the 5th operation gestalt of the information 
display concerning this invention. 

[Drawing 8] The front view showing the 6th operation gestalt of the information 
display concerning this invention. 

[Drawing 9] The front view showing the 7th operation gestalt of the information 
display concerning this invention. 

[Drawing 10] The front view showing the 8th operation gestalt of the information 
display concerning this invention. 

[Drawing 11] The sectional view showing an example of the liquid crystal display 
component used as the 1st display device in said each operation gestalt. 
[Drawing 12] The block diagram showing the matrix drive circuit of said liquid 
crystal display component. 

[Drawing 13] The graph which shows the relation of the electrical potential 
difference and Y value which are impressed to a selection signal in said matrix 
drive circuit. 

[Drawing 14] The chart Fig. showing the voltage waveform experimentally 
impressed to the test cell of said liquid crystal display component. 
[Drawing 15] The block diagram showing a drive and image-processing circuit of 
said liquid crystal display component. 

[Drawing 16] The block diagram showing other examples of a drive and an 
image-processing circuit. 



[Drawing 17] The flow chart Fig. showing an example of the control approach of 

the information display concerning this invention. 

[Description of Notations] 

1A, 1B, 1C, 1D - Information display 

2 - The 1st display device 

3 The 2nd display device 
20A, 20B, 30 - Electronic Book 
21 31 - The 1st display device 

22, 22a, 22b, 32 - The 2nd display device 

40 - Notice plate 

41 - The 1st display device 

42 - The 2nd display device 
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[Drawing 16] 

141 

. I . 



142 



r 



121 [ 



I 



manic 























e 




□ 




I 




I 




c 













— 124 
}-122 



[Drawing 17] 



StjvJ$§ ( a ) 




-5> 




£mfflfi(b) 



-5> 




S6 


YES 




S7 






S3 




turn 


SffiiK 



SavWSS ( c ) 




( d ) 





[Translation done.] 



